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Decade Length of Day Changes During the 18th Century

Michael A Celayn' (818-354-765.; mcelsya@pop.jpluasa.gov)

Richard 8 Gross™ (818-364-1010; Richard. Gro=s@jplussa.gov)

LJet Propulsion Leboratory Califorma Institute of Technology 1800
Osk Grove Drive , Pasadena, CA 91109-8099, United States

Decade changes in the length of the day (lod) are thought to originate
in the Earths core. Core flow is variabk on » time-scale comparable to
Jod, and changes in the westward drift of the magnetic field generated
by the fow over the last century are consistent in sign and msagnitude
with the decade oscillations of the mantle spin rate. Abhough the
nabure of the coupling between the core and meantle remains unknown,
& comparison bebween the relative angular momentum changes each
hes experienced since about 1840 reveal a strong similarity {provided
fiow deep invide the core obeys certain simplifying assumptions).

Estimstes of Iod based on hmar o ccultations are alw aveilable for peri-
ods earker than 1810 dabing back to about 1630. These early estimates
lack the precision (and perhaps accuracy) of the miore recent values,
but their estimated nncertainties sre not large enough to obscure vary
nhility like that seen during the 20th cenbury.

The salient feabure of the lod data during the 18th century is the ab-
sence of short-pernd, even decadal, nctuations. This is remarkable in
view of the persistent snd often large decadescale changes that mark
the data afber that date. Muni and Macdonald [1960] first called at-
temtion to ths umusnal feature branding it an enigmetic phenomenon.

What might explain the pronounced difference in the nature of the lod
signal that takes place near 17807 If decadal lod iz indeed a faithful
praxy for core angnlar momentum, and the 18th century bd values are
relinble, then it suggests the core flow carrying that momentum changed
significantly starbing at about 1780. What could have happened at that
time? It may be that the lod data before 1780 cannot be trusted, or,
perhaps somehow the core and mantle only became strongly coupled
to one another sbarting about 220 years ago. In an abtempt to resolve
this puzzle we estimate core angular momentum (CAM) over = 300 yesr
fime span to compare with the lod seriss since about 1690. We find
that our CAM series extends its relatively good correlation with the
lod data from 1810 back to about 1780. However, whik the bd series
flattems over the period prior to 1780 evincing no decade variations,
the CAM series displays an oscillabory behavior szmilar to that evident
during more recent times.
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